Role of phosphorylation in keratin and vimentin filament integrity in cultured thyroid epithelial cells.
Cytokeratin and vimentin intermediate filaments (IFs) possess relatively stable polymeric properties which can be affected by phosphorylation. The present study, using cultures of thyroid epithelial cells, shows by indirect immunofluorescence that these cells contain both keratin tonofilament and vimentin IF complexes. Immunoblots of Triton X-100 insoluble cytoskeletal fractions show vimentin, and approximately 52 kDa type II and 40/38 kDa type I keratins. Under "basal" conditions, following prelabeling of cells with [32PO4], vimentin is not significantly phosphorylated, while both type II and I keratins are phosphorylated. Treatment of cells for 20 min with 1 mM dbcAMP or 0.4 microM 12-O-tetradecanoyl-phorbol-13-acetate (TPA), to stimulate protein kinase A and C, respectively, has no effect on either the phosphorylation state or cytoplasmic filament integrity of vimentin. However, while dbcAMP also does not affect keratin filaments, TPA increases both type II and I phosphorylation approximately 3-fold, and concomitantly disrupts tonofilament complexes associated with the nucleus, cytoplasm, and desmosomes. TPA-treated cells also show dramatic shape changes and protrusive activity. Tryptic peptide mappings show phosphorylations of at least 6 and approximately 2 additional sites for type II and I keratins, respectively, vs. [32P]-peptides from control cells. Treatment of [32PO4]-labeled cells with 0.4 microM calyculin A to inhibit types 1 and 2A phosphatase activity causes hyperphosphorylation of both vimentin and keratin, disruption of IF complexes, and actomyosin/cell contraction within 20 min. Quantitatively, approximately 50% of the type II/I keratin hyperphosphorylations are at some sites apparently also phosphorylated after TPA treatment. Thus, in these cells, IFs are specifically and differentially affected and regulated by the activity of several kinases.